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PRINCIPALES MECANISMOS PROPUESTOS DE ACCION
DE LA METFORMINA

»Reduce la produccion hepatica de glucosa

»Mejora la liberacion de GLP-1 y otros péptidos intestinales
»Mejora la sensibilidad periférica de la insulina

» Disminuye la absorcién intestinal de carbohidratos

» Incrementa la extraccidon de glucosa entérica

»Aumenta la oxidacién de los acidos grasos.
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Metformin: An Old Drug with New Applications
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Figure 1. Potential underlying molecular mechanisms of action of metformin on NAFLD,
atherosclerosis, oxidative stress, and pancreatic B-cell dysfunction (dotted arrows: inhibition, solid
arrow: activation).

Int. J. Mol. Sci. 2018, 19, 2863; doi:10.3390,



EFECTOS BENEFICIOSOS DE LA METFORMINA-

** Mejora el Higado graso No alcoholico

**Reduce la grasa hepatica y suprime el remodelado de |la grasa blanca
**Reduce el proceso inflamatorio producido por la obesidad

s Efectos protectores cardiovasculares

*Mejora la dislipidemia
**Mejora la funcion de la célula B pancreatica
**Modula la microbiota intestinal

**Reduce el Reticulo endospldsmico, el estrés oxidativo y tiene efectos
antiinflamatorios a traves de AMPK.

Int. . Mol. Sci. 2018, 19, 2863; do1:10.3390,
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Role of Mitochondria in the
Mechanism(s) of Action of Metformin

Guillawume Vial 27, Dominicue Detaille ¥ and Bruno Guigas "

Metformin

FIGURE 1 | Mitochondrial mechanisms of action of metformin. After cellular uptake, mainly through OCT1 in hepatocytes, the mitochondria is the primary target of
metformin which exerts specific inhibition on the respiratory-chain complex 1, presumably through direct interaction with the ND3 core subunit, and on mitochondrial
glycerophosphate dehydrogenase (mGPpg). The inhibition of complex 1 decreases NADH oxidation, proton pumping across the inner mitochondrial membrane and
oxygen consumption rate, resulting in lower proton gradient (A1) and reduction of proton-driven ATP synthesis fromm ADP and inorganic phosphate (Pi). The inhibition
of mGPp modulates cytosolic and mitochondrial redox state resulting in increased cytosolic NADH. FBP1, fructose-1,6-bisphosphatase-1. AC, adenylate cyclase.
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Role of Mitochondria in the
Mechanism(s) of Action of Metformin

Guillaume Vial 2", Dominique Detaille? and Bruno Guigas**

Descifrar mejor el mecanismo por el cual la metformina inhibe el complejo 1de [a cadena
respiratoria de la mitocondria puede ser decisivo para optimizar al farmaco en el desarrollo
e intervenciones terapeuticas, especialmente para pacientes con cancer,




Obesity Comorbidity/Treatment

Is metformin still the most efficacious first-line oral
hypoglycaemic drug in treating type 2 diabetes? A
network meta-analysis of randomized controlled trials
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Figure 3 Efficacy estimates from network meta-analysis. All efficacy estimates are compared with the placebo control. Horizontal lines represent the ef-
ficacy estimates and their 95% credible intervals on glycosylated haemogleobin (HbA 1c) and vertical lines show the efficacy estimates and their 95% cred-
ible intervals on fasting plasma glucose (FPG). An intersection point of two lines indicates the mean differences estimates of both HbA1c and FPG. The 1D
numbers on the intersection points indicate corresponding drugs (1 = placebo, 2 = dapaglifiozin, 3 = gliclazide, 4 = glimepiride, 5 = glipizide, 6 = glyburide,
7 = metformin, 8 = nateglinide, 9 = repaglinide, 10 = saxagliptin, 11 = sitagliptin and 12 = vildagliptin). Based on efficacy estimates, lines and points in
green colour represent the most efficacious drugs. Lines and points in yellow colour represent the drugs more efficacious than placebo. Lines and points
in red colour represent the drugs with no significant difference from placebo. [Colour figure can be viewed at wileyonlinelibrary.com)] y .
Obesity Reviews 20, 1-12, January 2019



Comparative efficacy and safety of medications for type 2 diabetes:
a comprehensive systematic review and network meta-analysis

A. Tsapas™, |. Avgerinos', T. Karagiannis', K. Malandris’, P. Andreadis', A. Manolopoulos', A. Liakos', M. Rika', D.R. Matthews’, E. Bekiari'

' Clinical Research and Evidence Based Medicine Unit, Aristotle University of Thessalonlkl, Thessaloniki, Greece, ' Harrls Manchester College, Univenity of Oxford, Oxford, UK, ' Oxford Centre for Disbetes,
Endocrinology and Metabolism, Churchill Hospital, Oxford, UK

— In patients aon metformin-based therapy, the greatest
placebo-subtracted reductions in HbA ., were observed
with insulin regimens or most GLP-a receptor agonists
(Figure =) Of note, subcutanecus (SC) semaglutide was
more effective in lowering HbA ., compared to all other
Treatments.



Figure 2. Network meta-analysis effect estimates for change

in HbA,_in patients on metformin-based therapy
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Table 2-Randomized clinical tnals involving metformin and CVD outcomes

Trialyear Comparison Study population N~ Main CVD outcomels) ~ HR(95%CI) P |

UKPDS 34 4) (1998) Metforminvs. diet ~ Overweight, newly diagnosed 1,704  All-cause mortality ~ 0.64(0.45,091)  NR
Metformin vs. 120 patients Myocardial infarction  0.61(0.41, 0.89) (0010
SU/insulin

HOME (6) (2009) Metforminvs. placebo 2D patientsoninsulin 390 Expanded MACE*  061(0.40,0.94) 0.02
SPREAD-DIMCAD (7)(2013) Metforminvs. glipizide ~ T2D patients withCAD 304 Expanded MACET  0.54(0.30,0.90) 0.026

CAD, coronary artery aisease: MACE, major adverse cardiovascular events; NR, not reported: SU, sulfonylurea. *Myocardial infarction, acute coronary

syndrome, coronary or peripheral revascularization, electrocardiogram changes, heart failure, stroke/transient ischemic attack. fCardiovascular
cause, ceath from any cause, nonfatal myocardial infarction, nonfatal stroke, or arterial revascularization.

Is It Time to Change the Type 2 Diabetes Treatment Paradigm? No! Metformin Should Remain the Foundation Therapy for Type 2 Diabetes.
Inzucchi S.E. 1128-1132. 40(8). Diab Care. 2017 . doi: 10.2337/dc16-2372
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Ageing Research Reviews

Journal homepage: www.elseviaer.com/locate/arr

Metformin reduces all-cause mortality and diseases of ageing
independent of its effect on diabetes control: A systematic review and
meta-analysis
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fig. 3, All-cause mertalty hazardratosin pple sing metformin forabetes compared eopleUsng othertherapies fordiabetes.

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio]  SE Weight IV, Random, 95% Cl IV, Random, 95% CI

2.1.2 All Non-Metformin Control

Ekstrom 2012 0.2624 00622 367%  0.77(0.69,085)
Ghothi 2013 02744 00857 18.7%  0.76(0.63,0.92]

B
...
Gosmanava 2008 02614 00943 191%  0.77(0.64 099 >
Libby 2009 0462 01282 122%  063[0.49,081) .
Pratipanawatr 2010 05276 0116 14.2% 0591047 074 -+
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Heterogeneity: Tau*=0.00; Chi*= 6.16, df=4 (P=0.19): = 35%

Testfor overall effect Z= 6,48 (P < 0.00001)




A) Stroke incidence for diabetics taking metformin compared to diabetics not
taking metformin.
B) Myocardial infarction incidence for diabetics taking metformin compared to

diabetics not taking metformin.

A. STROKE |
Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI

Floyd 2016 -0.3535 01532 84.7% 0.70[0.52, 0.95)

Jansson 2014 -0.3425 03609 153% 0.71 [0.35, 1.44) —

Total (95% CI) 100.0% 0.70 [0.53, 0.93] &

Heterogeneity: Tau*= 0,00; Chi*= 0,00, df=1 (P = 0.98); F= 0% o 0*1 : 150 100’
Test for overall effect: Z=2.49 (P = 0.01) Favours Metformin Favours Control

B . MYOCARDIAL INFARCTION
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Study or Subgroup _ log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% ClI
Floyd 2016 -0.0888 01214 557% 0.92(0.72,1.16)
Jansson 2014 -0.9163 0305 44.3% 0.40[0.22,0.73) ox oo
Total (95% CI) 100.0% 0.63 [0.28, 1.42)
Heterogeneity: Tau®= 0.29; Chi*=6.35, df=1 (P=0.01); F= 84% 0 o1 0*1 ] 150 1003
Test for overall effect: Z=1.11 (P=0.27) Favours Metformin Favours Control

Ageing Research Reviews 40 (2017) 31-4
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Clinical Outcomes of Metformin Use in Populations with Chronic
Kidney Disease, Congestive Heart Failure, or Chronic Liver
Disease: A Systematic Review

En base a la evidencia observacional disponible, encontramos que la metformina
parece estar asociada con una reduccion de la mortalidad por todas las causas en
pacientes DM2 con ERC moderada, insuficiencia cardiaca congestiva y enfermedad
hepatica cronica, disminuye el reingreso por insuficiencia cardiaca congestiva
entre pacientes con insuficiencia renal cronica moderada o insuficiencia cardiaca
congestiva y con una tasa mas baja de hipoglucemia
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Floure 2. Meta- an'll\ sis of all-cause mortalxt\ among panents with moderate-to-severe CKD

Ann Intern Med. 2017 February 07; 166(3): 191-200. doi:10.7326/M16-1901.



Study N o C HF ROB  Weigh HR [95% CI]
Eurich 2005 a81 —- moderate 1084% 064[055, 076]
Inzucchi 2005 2501 : low 666% 002[0.72,61.18]
Masoudi 2005 13320 —— moderate 1481% 0.86[0.77.0.96]
Andarsson 2010 4303 i moderate 17.01% 087 [0.80,6095])
Evans 2010 346 " - .« moderate 579% 067[051,0.88)
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I2 = 62.3%. Q = 26.6, P=0.003 Favors metformin : Favors cther
| | | |
0.00 0.50 1.00 1.50
Harard Ratio (HR)
Figure 3. Meta-analysis of all-cause mortality among patients with CHF using treatment
regimens including metformin versus regimens not including metformin

Ann Intern Med. 2017 February 07; 166(3): 191-200. doi:10.7326/M16-1901.



Overall strength of evidencefregarding key outcomes associated with metformin use among patients with

moderate-to-severe CKD and CHF

Outcome # Studies (Patients)

Findings

SOE Rationale by Domain

Patients with moderate-to-severe CKD @

5 observational
(33.442)

All-cause mortality

Patients with CHF .

All-cause mortality 11 observational

(35.410)
Cardiovascular mortality 3 observational

(6.468)
CHF readmission 4 observational

(26.510)

HR 0.77 (95% CI 0.61 to 0.97)
48 fewer deaths/1.000
(81 to 6 fewer)

HR 0.78 (95% CI 0.71 to 0.87)
48 fewer deaths/1.000
(64 to 29 fewer)

HR 0.77 (0.33 t0 1.12)
66 fewer deaths/1.000
(136 fewer to 35 more)

HR 0.87 (95% CI 0.78 to 0.97)
12 fewer readmissions/1.000
(20 to 3 fewer)

Low SOE
Moderate ROB.
Inconsistent. Precize. Direct

Low SOE
Moderate ROB. Consistent.
Precise, Direct

Insufficient SOE
Moderate ROB, Consistent,
Imprecise. Direct

Low SOE
Low ROB. Conststent.
Precise. Direct

Abbreviations: CHF=congestive heart failure; CKD=chronic kidney disease;: HR=hazard ratio; ROB=rnisk of bias;: SOE=strength of evidence

Ann Intern Med. 2017 February 07; 166(3): 191-200. do1:10.7326/M16-1901.




Comparative efficacy and safety of medications for type 2 diabetes:
a comprehensive systematic review and network meta-analysis
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meta-analysis effect estimates for all-

cause mortality in patients on metformin-based therapy
OR 95% ClI

Figure 3. Network

- 0.54 [0.35: 0.83]
0.68 [0.57: 0.83]
0.84 [0.73: 0.97]

Semaglutide PO
Empagliflozin

Liraglutide
Exenatide ER 0.86 [0.76; 0.97]
Dulaglutide 0.89 [0.79; 1.01]
Lixisenatide 0.91 [0.75; 1.10]
Dapagliflozin 0.93 [0.82; 1.04]
Basal insulin 0.93 [0.53; 1.64]
Canagliflozin 0.98 [0.86; 1.11]
Semaglutide SC 0.98 [0.70; 1.37]
Exenatide 0.98 [0.49; 1.95]
a—glucosidase inhibitors 0.99 [0.35; 2.78]
Pioglitazone 0.99 [0.83; 1.19]
DPP—4 inhibitors 1.00 [0.93; 1.07]
Sulphonylureas 1.07 [0.925 1.25]
Ertugliflozin + 1.10 [0.39; 3.08]
Premixed insulin + 1.31 [O0.59; 2.93]
Prandial Insulin + 1.38 [0.59; 3.23]
Meglitinides . 1.40 [0.42; 4.73]
Basal—-bolus insulin ; | l : 1.98 [0.46; 8.44]

0.2 0.5 1 2 S

Favours comparator Favours placebo

PO: per os; ER: extended release; SC: subcutaneous; OR: odds ratio; CI: confidence interval




Han et al. Cardiovasc Diabetol (2019) 18:96
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Cardiovascular Diabetology

ORIGINAL INVESTIGATION Open Access

Effect of metformin on all-cause
and cardiovascular mortality in patients
with coronary artery diseases: a systematic
review and an updated meta-analysis

Yechen Han'?, Hongzhi Xie'?, Yongtal Liu™?, Peng Gao'”?, Xufel Yang'? and Zhujun Shen'? ®
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PACIENTES DM2 CON ECV ESTABLECIDA
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Differential effects of metformin on age related comorbidities in
older men with type 2 diabetes

Effect of metformin on mortality (odds ratio of mortality associated with metformin use) by age-related

comorbidity class.

ARC Class 95% (1

Healthy 53 (0.50,0.57)
High Cancer Risk §0.72  (0.62,0.83)
High CVD Risk 58 (0.52.0.64)
High Frailty Risk  §0. (0.35.0.43)

Abbreviations: ARC: age-related comorbidities. CVD: cardiovascular diseases. FRD: frailty-related diseases.

J Diabetes Complications. 2017 April ; 31(4): 679-686. doi:10.1016,



Cumulative AAA mortality or repair
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Eur J Yast Endovasc Surg (2019} 37, 4-11

Fitor's Choice ~ Metformin Prescition is Assocate with 2 Reduction i
e Combined Incidence of Surical Repalr and Rupture Related Mortlty
Patients with Abdominal Aortic Aneurysm



Eur J Vasc Endovasc Surg (2019) 57, 94—101

Editor’s Choice — Metformin Prescription is Associated with a Reduction in
the Combined Incidence of Surgical Repair and Rupture Related Mortality in
Patients with Abdominal Aortic Aneurysm

Table 4. Association between diabetes prescribed metformin and diabetes not prescribed metformin and requirement for AAA
repair or AAA related mortality in patients with initial AAA diameter <50 mm

Model (" Diabetes prescribed metformin \ Diabetes not prescribed metformin

HR 95% CI p value HR 95% CI p value
Unadjusted 0.44 0.25-0.75 003 1.02 0.63-1.64 939
Model 1° 0.44 0.26—0.77 004 1.04 0.64-1.68 .866
Model 2 0.49 0.27-0.87 015 1.17 0.72—1.92 529
Model 3° 0.48 0.27-0.87 015 1.16 0.70—1.93 D557

Reference group comprised patients with no diabetes. HR = Hazard ratio; CI = Confidence interval. AAA = abdominal aortic aneurysm.
Adjusted for:

? Age and sex;

b Age, sex, smoking, initial AAA diameter, ischaemic heart disease, and statin prescription;

© Age, sex, smoking, initial AAA diameter, hypertension, ischaemic heart disease, statin, frusemide, angiotensin converting enzyme inhibitor, and
angiotensin receptor blocker.
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* Tras 3 afnos de tratamiento con metformina se obtuvo un 31% menor incidencia de DM2 vs 58% con
modificacion de estilos de vida en personas con riesgo de padecer DM2 ( criterios GBy TTOG)

* Alos 10 afnos de tto con metformina se obtuvo una reducciéon de incidencia de DM2 del 38% con Metformina
vs MEV del 29% en personas con riesgo de padecer DM2 ( criterios de HbA1c).

* Alos 15 afios de seguimiento metformina vs placebo hay una reduccién del 18% (Criterios Glucemia) y
36% ( criterios HbAlc) en incidencia DM2.

Esta reduccidon es mayor en las glucemias mas altas y HBalc mas limite( 6.00-6,5%) y en mujeres con antecedentes
de diabetes gestacional ( criterios HbAlc).
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Association of Treatment With Metformin vs Sulfonylurea
With Major Adverse Cardiovascular Events Among
Patients With Diabetes and Reduced Kidney Function

Figure 3. Adjusted Hazard Ratios for Major Adverse Cardiovascular Events by Subgroups

Metformin Sulfonylureas
No. of Events/ No. of Events/ Adjusted Hazard
No. at Risk No. at Risk Ratio (95% CI)
Full matched-weighted cohort 1048/24679 1394/24799 0.80 (0.75-0.86)
Cardiovascular disease history -
Yes 511/7797 671/7868 0.83 (0.75-0.92)
No 537/16882 723/16931 0.78 (0.70-0.86)
Age,y -
265 870 /16796 136/16764 0.81(0.75-0.88)
<65 178/7883 258/8034 0.78 (0.66-0.92
Race
Black 107/4035 15474047 0.84 (0.67-1.06)
Nonblack 941/20644 1240/20752 0.80 (0.74-0.86)
Estimated glomerular filtration rate (eGFR)
<30 mL/min/1.73 m2 10/332 17/334 0.82 (0.25-2.72)
30-45 mL/min/1.73 m? 65/1903 115/1886 0.79 (0.59-1.04)
>45 mL/min/1.73 m? 973722444 1262/22 578 0.80(0.74-0.86)
Cohort entry criteria
Creatinine = FDA threshold 125/5733 229/7779 0.74(0.61-0.90)
eGFR <60 mL/min/1.73 m? + creatinine 923/39809 1164/39983 0.81(0.75-0.88)
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Metformin use and cardiovascular events in patients
with type 2 diabetes and chronic kidney disease

All Cause Mortality End-Stage Renal Disease
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Metformin and Helicobacter pylori Chin-Hsiao Tseng™*?

Infection in Patients With Type 2 Diabetes
https://doi.org/10.2337/dcl17-2551

Table 1-Incidence rates of H. pylori infection and HRs by metformin exposure in a matched cohort of patients with diabetes

Incidence rate
(per 100,000
n N Personyears person-years) HR 95% Cl Pvalue
Metformin use
Never users 156 16,060 71,722.15 21751 1.000

Ever users 110 16060 7488919 14688  0.670 (0.52541353)

Tertiles of cumulative duration of metformin therapy (months)

Never users 156 16060 71,722.15 21751 1.000

<26.33 39 5,288  18354.76 212.48 0991 (0.697-1.410) 0.9605
26.33-58.00 50 5,304  25,506.60 196.03 0.885 (0.646-1.214)

>58.00 21 5468 13,02/.82 161.19 0.307 (0.197-0.480) ( <0.0001

v
n, incident case number; N, case number followed.

Diabetes Care Publish Ahead of Print, published online February 1, 2018



= €&

Fffects of Metformin "T'herapy on
Coronary HEndothelial Dysfunction
in Patients With Prediabetes With
Stable Angina and Nonmnobstructive
Coronary Artery Stenosis: 1T'he

CODYCE NVMulticenter Prospective

L, *

ThREI"

Colerntineg Scardu, ¢ Pamcpucilo Paolisso, 4

Cosimo Sacra.” Ciro NMauro,

Fabio Ninicucci.” Michele Portoghese.™
ANAcarics Roscarica Rizzo, '

Avichelcangelc Goarbrievi”?

Ferdinamndo Carla Sasseo,”

Nerrreier L2 °Cresfries, " NAcrrtes Lerixes tSexlestriers.™
rrcrertes Cerlerbrras,” Ciiuseppe oaolisso, ' cand
rRerffererter NAcarferllcs”’

Studys
2 /crbrerters Corre LA FLI 136 22355 | Mttps.7Zdol.org 10,233 7 cle 1352356
NG
1.0+ — . -
Ny ey
%-\‘ p value <0.05
g o O
- 0.8 Pre-DM without hypoglycemic drug T )
§ N — e — 258 PSM tras
£ coronariografia
g — Pre-DM without Pre-DM plus NG P value 86 NG patients
A * hypoglycemic drugs Metformin .
é (group 1) (group 2) 86 pre—DM patients
.g 6™ month 10(11.6) 4 (4.6) 2(2.3) L1 M 86 pre_DM metformln
-é 0.4 MACE (%) patients
6 12" month 14 (16.3) 8 (9.3) 3(3.5) <0.05°%,*°* *** 1 1 lltu 2 CL1~1US
MACE (%) R:0.619 [0.377-0.90
0.2+
24" month 21 (24.49) 15 (17.9) 7(8.1) .05, 20,00
MACE (%)
0.0
T T T T T
0.00 200.00 400.00 600.00 S500.00
Major Adverse Cardiac Events time (MACE) in days




Received: 11 December 2018 I Revised: 13 February 2019 l Accepted: 28 February 2019
DOl 10.1111/dom. 13687

WILEY
ORIGINAL ARTICLE

Time trends in prescribing of type 2 diabetes drugs, glycaemic
response and risk factors: A retrospective analysis of primary
care data, 2010-2017
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Table 10 Patient characteristics of cardiovascular safety studies with glucose-lowering agents®

SGLT2 inhibitors GLP1-RAs DPP4 inhibitors
Trial EMPAREG ~ CANVAS' DECLARE- CREDENCE' ELIXA™  LEADER"* SUSTAINS™ EXSCEL'" Harmony  REWIND'™  PIONEER ' SAVOR- EXAMINE'™ TECOS™  CARMELINA™ CAROLINA®"
OUTCOME™ TIM) 58" Outcomes™' M 53
Baseline Empagliflozin ~ Canagliflozin  Dapaglifiozin  Canaglifozin Lixisenatide Liraglutide Semaglutide  Exenatide  Albiglutide Dulaglutide Oral Saxagliptin Alogliptin Sitagliptin -~ Linagliptin vs. Linagliptin
vs. placebo vs.placebo s placebo  vs. placebo vs.placebo  vs. placebo v placebo vs. placebo  vs. placebo vs. placebo Semaglutide . placebo vs. placebo vs. placebo  placebo v,
vs. placebo glimiperide
n 700 10142 17160 40 6068 9340 29 14752 9463 9901 382 16492 5400 14671 6579 6033
Age (years) 63 83 63 83 60 “ &4 62 &4 66 & [ 61 66 65 64
DM (years) 57%>10 135 18 158 33 8 139 120 141 105 "s 10 12 94 147 62
Body mass 306 320 n 313 303 05 28 18 2 33 3 E1 29 30 3 301
ndex (kg/m’)
Irsuli (%) 48 50 ~AQ 65 39 # 58 46 &0 24 6! 41 30 pE 58 0
HbA e (%) 81 82 83 83 17 a7 8.7 80 87 72 a2 80 80 73 7% 72
Previous ¥ 85 40 504 100 ~81 ~83 73 100 N 1 (] 100 100 57 12
CVD (%)
CV risk Mi, CHD, Mi, CHD, CVDorat CKD ACS<180  Age =50 years and CHD,CVD, M|, CHD, Age ~50years Age >50years Age >40years  ACS<90 CHD,CVD, CVD andior CVDor
indusion CVD, or CVD, or least one days CVD? or CKD, or or PYD2IT: CVD,or and CVD or and CVD, and CVD days orPVD CKD evidence
criteria PVD PVD CVRF age > 60 years noprevioss PVD CVRFs or CKD, or (CHD,CVD, of vascular
and at least CVevent age >60 years  or PYD), orage related
one CYRF and CVRFs 255 yearsand at end-organ
least one CVRF damage, or age
270 years,
orat least two
CVRFs -
Hypertension 94 89 89 968 16 N2 92 %0 86 93 M 81 83 86 95 90 é
® 7
Follow-up 31 14 45 26 21 8 L1 32 16 54 3 2 15 18 22 63 9
(years)

European Heart Journal (2019) 00, 169



SYSTEMATIC REVIEW AND META-ANALYSIS
Amuerican
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Glycemic Control, Preexisting Cardiovascular Disease, and Risk of
Major Cardiovascular Events in Patients with Type 2 Diabetes
Mellitus: Systematic Review With Meta-Analysis of Cardiovascular
Outcome Trials and Intensive Glucose Control Trials

Dario Giugliano, MD; Maria lda Maiorino, MD, PhD; Giuseppe Bellastella, MD; Paolo Chiodini, MSa; Katherine Esposito, MD, PhD

y - Y

No history of CVD

%
Trial HR (95% CI) Weight
LEAD 1.20 (0.86, 1.67) 12.20
SUSTAIN-6 1.00 (0 41, 2.46) 1.67
EXSCEL 0.99 (0, 1.28) 20.80
Subtotal (l-squared = 0.0%, P = D.650) 1.06 (0.87, 1.29) 34 67
CANVAS 0.98 (0 74, 1 30) 16 92
DECLARE

Subtotal (l-squared = 0.0%, P = 0.857)

1 a8 41
1.00 (0.87, 1.16) 65.33
Coz (091,1@ 100 00

T T T
4 &7 1.5 25
Favors drug Favors placebo

HR

Heterogeneity between groups: P = 0.652

Overall (l-squared = 0 0%, F = 0.900)

J Am Heart Assoc. 2019;8:e012356. DOI: 10.1161/JAHA.119.



GLP-1 receptor Placebo Hazard ratio Pumaawn
agonist n/N (%) n/N (%) (95% CI)
Established cardiovascular disease 0-22
Yes 2431/21253(11%) 2755/21202 (13%) — 0-86 (0-75-0-94)
No 480/6428 (7%) 518/6555 (8%) f— e — 0-95 {0-82-1.08)
Baseline HbA,* Q-20
High 1645/14507 (11%) 1865/14298 (13%) e 0-84 (078-0-91)
Low 1300/12407 {10%) 1442/13661 (11%) —— 0-90 (0-84-0-97)
Median duration of follow-up 0-53
<3 years 907/11004 (8%) 1042/11007 (9%) > 0-84 (071-1-00)
=3 years 2041/169732 (12%) 2262/17020 (13%) —— 0-89 (0-84-0-94)
Drug dosing 0-24
Daily 1069/9293 (12%) 1162/9298 (12%) —_——— 0-92 {0-80-1-05)
182912884 L10s) 23142/38220 119y < o2 (022 0023
Human GLP-1 homology 0-06
Yes 1709/17 587 (10%) 2007/17597 (11%) —— 0-84 (0-75-0-90)
No 1229/103290 (12%) 1297/10430 (12%) — 0-95 (0-85-1-06)
BEMT kg/m- (=27
<307%F 1254/11752 (11%) 1402/11904 (12%) ——— 0-87 (0.77-0-98)
=307 1679/16116 (10%) 1892/16011 (12%) —— 0-86 (0-81-0-92)
Age, Years 075
<65 1249/14195 (9%) 1346/13948 (10%) < 0-85 (0-72-0-99)
=65 1705/13782 (12%) 1565/14075 (14%) —— 0-87 (0-81-0-93)
Basefine eGFR, mL/min per m’ 072
<60 771/5341 (14%) 865/5432 (16%) —_— 0-88 (076-1-03)
=60 157 6/17 653 (9%) 1773/17598 (10%) — 0-85 (0-76-0-96)
o'—s 1-5
«+ >
Favours GLP-1 Favours
receptor agonist  placebo

Figure 3: Subgroup analyses for risk of three-component MACE

Three-component MACE consisted of cardiovascular death, myocardial infarction, and stroke. Subgroup denominators are participants with available data.
MACE-major adverse cardiovascular events. GLP-1-glucagon-like peptide-1. eGFR-estimated glomerular filtration rate. *High baseline HbA , was defined as =7-5%
in ELIXA, =8-3% in LEADER, =8.5% in SUSTAIN-6, >-8.0% in EXSCEL, >~8-0% in Harmony Outcomes, =7-2% in REWIND, and >~ 8-5% in PIONEER 6. ¥In REWIND, the BMI
categories used were =32 kg/m? and >~ 32 kg/m”. £In REWIND, the age group categories usedwere <66 and =66 years; in LEADER, the age group categories used were
=60 and =60 years.

Lancet Diabetes Endocrinol 2019.published online August 14, 2019 http://dx.doi.org/10.1016/52213-8587(19)30249-9



MACE

HR Weight
Study Favours GLP-1RA with 95% CI (%0)
ELIXA —h— 1.02[ 0.89. 1.17] 15.25
LEADER —n— 0.87[ 0.78, 0.97] 1899
SUSTAIN-B - 0.74 [ 0.58, 0.85]) &5.88
EXSCEL —E— 091 0.83, 1.00] 2145
HARMONY —— 0.78 [ 0.68, 0.20] 14.85
REWIND —R— 0.88[ 0.79, 0.29] 1842
PIONEER 6 = 0.791 0.57, 1.10] 4.18
Overall —~— 0.87 [ 0.80, 0.96]
Heterogeneity: T = 0.00. 1" = 46.61%. H = 1.87
Testof 8, = 6;: Q(6) = 10.15, p = 0.12

0.50 0.75 1.00 1.25 1.50
Random-effects empirical Bayes model
Knapp-Hartung standard errors

1: History of CVD
LEADER B 0.83[ 0.74, 0.93] 25.35
SUSTAIN-S a 0.72[ 0.55, 0.84] 4.681
EXSCEL —l— 0.90[ ©.81, 0.99] 32.87
REWIND — - o087 074, 1.02] 1286
PIONEER 6 = 08321 0.588, 1.18] 2.89
Heterogeneity: T = 0.00, I = 0.00%%, H° = 1.00 - 0.86[ 0.80, 0.92]

Testof 8 = 8;: Q(4) = 2.90, p = 0.57

LEADER B > 1.20[ 0.86., 1.67}) 3.01

SUSTAIN-8 - > 1.00[ 0O.41, 2.44) 0.41
EXSCEL = 099 077, 1.28] 513
REWIND —m— 087 0.74, 1.02] 12.86
PIONEER 6 - > 0. 1] 0.23
Heterogeneity: T~ = 0.00, I = 2.32%, H = 1.02 - 0.94[ 0.83, 1.07]
Testof 8, =98,: Q(4) =4.13, p = 0.38
Test of group differences: Qu.(1) = 1.47, p = 0.22

0.50 0.75 1.00 1.25 1.50

Diabetes Obes Metab. 2019;1-5.



RESUMEN

* No hay ECAs en prevencion primaria con otros hipoglucemiantes que
tengan beneficios cardiovasculares en pacientes con DM2.

* Los CVOTS realizados hasta la fecha, no tiene significacion estadistica en el
subgrupo de pacientes DM2 en prevencion primaria.

* Todos los CVOTS realizados llevan tratamiento previo con metformina.

* No hay estudios head to head con metformina ¢ Por qué?. Se ha realizado
el CAROLINA Yy épor qué no con metformina?

* No hay estudios de prevencion de DM2 tan eficientes como los realizados
con metformina.

* Y si hablamos del costo para el SS con otros farmacos ( i-SGT2 o a-GLP1) en
primera linea de tratamiento . ¢ Nos lo podriamos permitir?






